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(57) Abstract: There is disclosed a process for the preparation of cis-(lS,4S>N-methyl^-(3,4-dichlorophenyl)-l,2,3,4-tetrahy- 
a^l-naphmaleneamine hydrochloride i.e. sertraline hydrochloride and the intermediate cis-N-methyl-4-(3,4-dichIorophenyl)- 
1, 2,3,4- tetrahydrcKl-naphmaleneamine hydrochloride, which comprises reacting 4-(3,4-dichlorophenyl)-3,4-dihydro-l-(2H)-naph- 
thalenone with methylamine under reducing atmosphere in presence of reducing metal catalyst such as Raney Nickel to produce the 
intermediate amine, treating the said amine with hydrogen chloride to produce the corresponding cis and trans amine hydrochloride, 
^ isolating and purifying the said amine hydrochloride to obtain the intermediate cis-amine hydrochloride, and converting the said 
^ cis-amine hydrochloride into cis-(lS,4S)-N-methyM-(3,4-dicMorophen^ hydrochloride, 
^ by known process. 
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A PROCESS FOR THE PREPARATION OF CIS-(1S,4S)-N- 
METHYL-4-(3,4-DICHLOROPHENYL)-l,2,3,4-TETRAHYDRO-l- 

NAPHTHALENEAMINE HYDROCHLORIDE 
5 FIELD OF THE INVENTION 

This invention relates to a process for the preparation of N-methyl-4- 
(3,4-dichlorophenyl)- 1 ,2,3,4-tetrahydro-l -naphthaleneamine 
hydrochloride and isolation of cis isomers therefrom to synthesize 

10 sertraline hydrochloride which is cis-(l S,4S)-N-methyl-4-(3,4- 

dichJorophenyl)- 1 ,2,3,4-tetrahydro- 1 -naphthaleneamine hydrochloride. 

The need for the drugs which lack the obstrusive and limiting side 
effects of the tricyclic antidepressants had prompted the search for agents 
with greatly enhanced selectivity for specific mechanisms of actions 

15 believed to be essential for antidepressant efficacy. Researches targeted 
for selective competitive inhibitors of synaptosomal serotonin re-uptake, 
which led to series of l-memylamme-4-aryltetralins, of which the most 
promising was the 4-(3,4-dichlorophenyl) analogue. Testing of all 
possible stereoisomers revealed that the required high selectivity for 

20 serotonin resides in the cis-1 S,4S isomer i.e. cis-(l S, 4S)-N-methyl-4- 
(3,4-dichlorophenyl)-l ,2,3,4-tetrahydro-l -naphmaleneamine 
hydrochloride (I) commonly known as sertraline hydrochloride. 
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(I) 

BACKGROUND OF THE INVENTION 

Various methods to obtain the isomeric mixture of the key intermediate 
N-memyMK3,4-dichlorophenyl)-l,2,3,4-tetrahydro-l-naphthalene amine 

5 hydrochloride (II) are known in the literature. 




Cl 



(II) 
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According to European Patent 0030081 Al , first the carbocyclic 
framework of 4-(3,4-dichlorophenyl)-3,4-dihydro-l(2H)-naphthalenone 

(III) was constructed. 




Cl 



(HI) 

Conversion of ketone (III) into C r imine (IV) was carried out by using 
methylamine in presence of titanium tetrachloride. 
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(IV) 

(IH) 



The imine was hydrogenated using 10% Pd/C as catalyst to give the 
10 corresponding amine (V). Amine was isolated as its hydrochloride salt 
(II). It is further known in the literature that reduction of Cpimine (IV) 
may also be carried out by using a metal hydride reagent e.g. sodium 
borohydride. 




(IV) 

(V) 

20 
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The step for conversion of ketone (III) into amine, involving use of 
titanium tetrachloride is crucial, as the reagent is moisture sensitive and 
lachrymatory. Also, the next step for hydrogenation involves uses of 
costlier reagent (Pd/C). In the alternative hydrogenation step, by use of 
5 sodium borohydride as reducing agent, the separation of geometrically 
pure isomer is laborious as well as poor yielding (23%). 

SUMMARY OF THE INVENTION 

The first object of the invention is to produce sertraline hydrochloride 
10 (cis-(l S,4S)-N-methyl-4-(3,4-dichlerophenyl)-l ,2,3.4-tetrahydro-l- 
naphthaleneamine hydrochloride ) by a novel, cost effective process. 

Another object of the present invention is to produce cis-N-methyl-4- 
(3,4-dichlorophenyl)-l ,2,3,4-tetrahydro-l -naphthaleneamine 
hydrochloride (intermediate for the preparation of sertraline 
15 hydrochloride) via direct reduction process. 

Yet another object of the present invention is to produce the said 
intermediate for production of sertraline hydrochloride in a cost effective 
manner. 

Further object of the present invention is to produce the said 
20 intermediate for production of sertraline hydrochloride without the use of 
titanium tetrachloride and sodium borohydride or Pd/C as reducing agent. 
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Accordingly, the present invention provides a process for preparation 
of cis-(l S,4S)-N-methyl-4-(3,4-dichlorophenyl)-l ,2,3,4-tetrahydro-l- 
naphthaleneamine hydrochloride i.e. sertraline hydrochloride of the 
formula I, used extensively as a selective serotonin uptake inhibitor in 
5 therapy, 




ci 



(I) 

which comprises the steps of : 

a) reacting 4-(3,4-dichlorophenyl)-3,4-dihydro-l-(2H)- 
naphthalenone of formula - IE 
10 with methylamine under reducing atmosphere in presence of reducing 

metal catalyst such as Raney Nickel to produce the compound of 
- formula - V 
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b) treating the said compound of formula - V with hydrogen chloride 
10 to produce the compound of formula - II in 48-5 1 % yield, 




Cl 



(11) 

c) isolating and purifying the compound of formula-ll to obtain cis- 
hydrochloride of formula - VI, and 
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ci 

(VI) 

10 d) converting the said compound of formula VI into cis-(l S,4S)-N- 

methyM-(3,4-dicWoropheny^ 

hydrochloride of formula (I) by using known process. 

The invention also provides for preparation of intermediate cis-N- 

methyl-4-(3,4-dichlorophenyl)-l ,2,3,4-tetrahydro-l -naphthalenemaine 
is hydrochloride of formula - VI, which comprises the process steps (a), (b) 

and (c) above. 

DETAILED DESCRIPTION OF THE INVENTION 

The applicant has developed a convenient method of conversion of 4- 
(3,4-dichlorophenyl)-3,4-dihydro-l-(2H)naphthalenone(III) to amine in 
20 single step and amine is isolated as N-methyl-(3,4-dicWorophenyl)- 
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1,2,3,4-tetrahydro-l -naphthalene amine hydrochloride(II), which is the 
key intermediate in the synthesis of sertraline hydrochloride(I). 

Considering the importance of sertraline hydrochloride (I) as an 
antidepressant and the need for the improvement in the synthetic process 
5 for its production, the applicant has developed a method of synthesis of 
the key intermediate isomeric N-methyl- (3,4-dichlorophenyl)-l ,2,3,4- 
tetrahydro-1 -naphthalene amine hydrochloride (II) for production of 
sertraline hydrochloride as discussed below : 

In the present process reductive amination of Cj-carbonyl to C|-amine 
10 is carried out. 4-(3,4-dichlorophenyl)-3,4-dihydro-l-(2H) naphthalenone 
(III) and methyl amine are reacted in hydrogen atmosphere in the presence 
of Raney Nickel as catalyst. 




20 
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Solvent for the reaction is protic polar in the nature. Protic polar solvent, 
for example, lower alcohol such as C1-C3 alcohols may be used. In an 
autoclave carbonyl compound is added followed by methylamine taken in 
the solvent. Freshly prepared Raney Nickel (W2) is used as reductive 
amination catalyst. 

Reaction is carried out under different hydrogen pressures ranging 
from 200-1000 psi. Also, the temperature as one of the preferred 
parameters, may be varied over the range of room temperature to 100°C. 
Preferred solvent is methanol. Preferred hydrogen pressure is 450-500 psi 
and preferred temperature is 60°C. Reductive amination is carried out for 
15 to 20 hrs. to give (V), a mixture of cis and trans isomers of N-methyl- 
4-(3 ,4-dichlorophenyl)- 1 ,2,3 ,4-tetrahydro-l -naphthaleneamine. Amine 
(V) is isolated as its hydrochloride salt (VI) via (II). As would be evident 
from formula II that it has two chiral centres, so several geometric and 
stereoisomers are possible. The applicant's point of interest is cis-(IS,4S) 
isomer, used as a drug, as discussed above. 

This is achieved by evaporating 50-60% of methanol from the reaction 

mixture of the reduction process to give amine (V) and the amine, so 

produced, is further converted to its hydrochloride salt (II) by using 

hydrochloric acid at 5-10°C to obtain cis-hydrochloride (VI) in 48-51% 

yield, followed by its conversion into sertraline hydrochloride. 
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Preferably the isolation of cis-isomer and its conversion to cis-(lS,4S) 
isomer is carried out by separating all cis-isomers from the said isomeric 
compound of formula II through selective crystallisation in methanol as 
solvent, followed by resolution of said separated cis-isomers by known 
method with mandelic acid, isopropyl alcohol and hydrogen chloride to 
yield the desired cis-(lS,4S) isomer. 

PREPARATORY EXAMPLES 
1 Preparation of isomeric mixture of cis and trans N-methyl 4-(3,4- 
dichlor ophenyl)- 1 ,2,3,4-tetrahydro-l-naphthaleneamine 
hydrochloride and separation of cis isomers therefrom 

In an autoclave 4-(3,4-dicMorophenyl)-3,4-dihydro-l(2H)- 
naphthalenone (1 5.0 gm) is taken, followed by addition of 250 ml. 
solution of methylamine in methanol (14.5% w/v). To the above solution 
3.75 gm. of Raney Nickel (freshly prepared) is added carefully. The 
autoclave is kept under 450-500 psi of hydrogen pressure. Reaction 
mixture is heated to 60°C with stirring for 1 6 hrs. After filtration the 
filterate is concentrated under reduced pressure to the final volume of 125 
ml. It is then acidified to pH 2.5 at 10°C by HC1 gas while maintaining 
the temperature to get isomeric mixture of cis and trans forms. This 
solution is then heated to 50-55°C for 0.5 hr and finally cooled to 5°C to 

give 48-51% yield of the cis-isomers. 

li 
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2. Preparation of cis-(lS,4S)-N-methyl-4-(3,4-dichIorophenyl)- 
1,2,3,4-tetrahydro-l-naphthaleneamine hydrochloride. 

As per the procedure described in Welch W.Metal. J.Med.Chem, 
1984, 27, 1508-1515 racemic cis-N-methyl-4-(3,4-dichlorophenyl)- 
5 1 ,2,3,4-tetrahydro- 1 -naphthalenamine hydrochloride (67 . 1 g) was 

partitioned between 20% aqueous NaOH and ethyl acetate, followed by 
drying of the organic layer and evaporation to yield the cis-racemate free 
base (60.2g, 0.197 mol). This oil was dissolved in absolute ethanol (600 
ml) and treated with D-(-)-mandelic acid (29.94g, 0.197 mol). The 

10 resulting mixture was warmed on a steam bath to effect solution and then 
held overnight at room temperature to afford a white crystalline solid. 
This solid was separated by filtration, washed with ether and air-dried 
(38. 7g, mp 188-189°C) and was then recrystallized from hot absolute 
ethanol to give 32 .6 g of solid, mp 190-191°C. An additional crop (4.4 g, 

15 mp 190-191°C) was obtained by evaporation of the mother liquors under 
vacuum followed by crystallization of the residues from boiling ethanol 
(150mL). 

As per the procedure described in US 5,248,699 (1993) to a 500 ml. 3- 
neck RB flask equipped with mechanical stirrer, 43 ml. of methylene 
20 chloride, 26 ml. water and 6.38 gms. sertraline mandelate were 

combined. A 10% sodium hyroxide solution, 3.83 ml., was then added 

12 



WO 01/16089 



PCT/IB00/01182 



and the resulting two clear layers were separated. The aqueous layer was 
further extracted with 2 x 6 ml. of methylene chloride. The combined 
methylene chloride layers were washed with 2 x 12 ml. water and 
separated. The methylene chloride solution was atmospherically distilled 

5 and displaced with isopropanol to a final volume of 45 ml. and 0.5 ml. 
water was added to the resulting isopropanol solution. The solution was 
cooled to 50°C and seeded with sertraline hydrochloride. 2.1 ml. of 6.37 
molar hydrogen chloride, in aqueous isopropanol was added to the clear 
solution to give a thick white slurry. Additional isopropanol 1 5 ml. was 

10 added and the material stirred for three hours at 50°C, then cooled to 
room temperature overnight. The solution was distilled at atmospheric 
pressure to remove 19 ml. Isopropanol (10 ml.) was then added. The 
mixture was then cooled and filtered to yield desired crystalline 
polymorph. 
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I CLAIM : 

1 . A process for the preparation of cis-(l S,4S)-N-raethyl-4-(3 ? 4- 
dicWorophenyl)-l,23 ? 44etrahydro-l-naphthaleneamine hydrochloride i.e. 
sertraline hydrochloride of the formula I, used extensively as a selective 
5 serotonin uptake inhibitor in therapy 




ci 



which comprises the steps of : 

a) reacting 4-<3,4-dichlorophenyl)-3,4-dihydro-l-(2H> 
naphthalenone of formula - HI 
10 with methylamine under reducing atmosphere in presence of reducing 
metal catalyst such as Raney Nickel to produce the compound of 
formula - V 
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b) treating the said compound of formula - V with hydrogen chloride 
10 to produce the compound of formula - II in 48-51% yield, 



V" 1 




CI 



(II) 

c) isolating and purifying the compound of formula-II to obtain cis- 
hydrochloride of formula - VI, and 

15 
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(VI) 



d) converting the said compound of formula VI into cis-(l S,4S)-N- 
meftyM-(3^dicMorophenyl>U^ 
hydrochloride of formula (I) by using known process. 
2. A process for the preparation of cis-N-methyl-4-(3,4-dichlorophenyl)- 
1,2,3,4-tetrahydro-l-naphthalenemaine hydrochloride of formula - VI, 
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(VI) 



which is a crucial intermediate for the production of Sertraline 
10 hydrochloride, 

which comprises the steps of : 

a) reacting 4-(3,4-dichlorophenyl)-3,4-dihydro-l-(2H)- 

naphthalenone of formula - III with methylamine under reducing 
atmosphere in presence of reducing metal catalyst such as Raney Nickel 
15 to produce the compound of formula - V, 
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b) treating the said compound of formula - V with hydrogen chloride 
10 to produce the compound of formula - II in 48-51% yield, 




(it) 



c) isolating and purifying the compound of formula-II to obtain cis- 
hydrochloride of formula - VI. 
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3. A process as claimed in claim 1 or 2 where in said methyl amine is 
methanolic methyl amine. 

4. A process as claimed in any preceding claim, wherein said reaction of 
naphthalenone with methyl amine is carried out at a temperature range 

5 from room temperature to 100°C. 

5. A process as claimed in claim 4, wherein the reaction is carried out at 

60°C. 

6. A process as claimed in any preceding claims, wherein said reducing 
atmosphere for reaction of naphthalenone with methyl amine is 

10 pressurized hydrogen atmosphere. 

7. A process as claimed in claim 6, wherein the said reaction is carried 
out under hydrogen pressure in a range from 200 to 1000 psi. 

8. A process as claimed in claim 7, wherein the hydrogen pressure is 450 
to 500 psi. 

is 9. A process as claimed in any preceding claims, wherein a protic polar 
solvent is used for reaction of naphthalenone with methyl amine. 

10. A process as claimed in claim 9, wherein the solvent is lower alcohol 
such as C]-C3 alcohols. 

1 1 . A process as claimed in claim 10, wherein the solvent is methanol. 
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12. A process as claimed in claim 1, wherein said isolation and 
conversion steps comprises the steps of separating all cis-isomers from the 
said isomeric compound of formula-II through selective 
crystallisation in methanol as solvent, followed by resolution of said 
5 separated cis-isomers by known method with mandelic acid, isopropyl 
alcohol and hydrogen chloride to yield the desired cis(lS,4S)isomer. 
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